At -60
o C a solution of DMSO (3.95 mL, 56.10 mmol) in CH 2 Cl 2 (12 mL) was added dropwise to a solution of oxalyl chloride (2.50 mL, 28.10 mmol) in CH 2 Cl 2 (66 mL).The mixture was stirred for 15 min and then a solution of the primary alcohol 7 (3.64 g, 25.60 mmol) in CH 2 Cl 2 (12 mL) was added dropwise. The mixture was stirred for 90 min and then Et 3 N (17.69 mL, 129.00 mmol) was slowly added. Stirring was continued for an additional 15 min. Then the reaction mixture was warmed up to room temperature, stirred for 60 min and H 2 O (66 mL) was added. When the mixture became clear, it is extracted with CH 2 Cl 2 and then washed with citric acid (1 M), saturated NaHCO 3 solution and then brine, and dried over anhydrous Na 2 SO 4 . The filtered solution was concentrated to give the aldehyde (3.43 g, 95%) without further purification.
To a solution of the above aldehyde (3.43 g, 23.80 mmol) in dry toluene (24 mL) was added (S)-tert-Butanesulfinamide (2.22 g, 18.30 mmol) followed by anhydrous CuSO 4 (14.60 g, 91.50 mmol). The mixture was stirred at room temperature for 24 hr. The reaction mixture was filtered through a pad of Celite, and the filter cake was washed well with CH 2 Cl 2 . The filtrate was concentrated to dryness. The residue was purified by flash chromatography to afford (S)-tert-Butanesulfinyl aldimine 5 (4.09 g, 90%) as a yellow oil.
[α] and t-Butanol (380 μL, 4.00 mmol) in 20 mL of THF. The mixture was stirred vigorously for 7 hr at the same temperature and then quenched by 10 mL saturated Na 2 S 2 O 3 solution.
The organic layer was separated, and the aqueous layer was extracted with ethyl acetate.
The combined organic extracts were washed by saturated brine and then dried over anhydrous MgSO 4 , filtered, and concentrated under vacuum. After flash silica gel chromatography, 952 mg (85%) of the pure product 4 was obtained as yellow oil.
[α] To a solution of sulfinamide 8 (275 mg, 0.413 mmol) in CH 2 Cl 2 (12 mL) was added m-S4 CPBA (55%, 140 mg, 0.057 mmol) at ambient temperature. After 10 hr, the reaction mixture was diluted with a mixture of saturated aqueous NaHSO 3 (5 mL) and NaHCO 3 (5 mL). The aqueous layer was extracted with CH 2 Cl 2 (2×10 mL). The organic extracts were combined, dried over MgSO 4 , and concentrated under reduced pressure. The residue was purified by flash column chromatography to afford sulfonamide 9 (272 mg, 96%) as a colorless oil.
[α] [α] To a solution of the above crude product in dry THF (12 mL) under argon was added NaH (60%, 59 mg, 1.54 mmol) at ambient temperature. The solution was stirred for 7 hr before sat. aq. NH 4 Cl (5 mL) was added. The aqueous fraction was extracted with Et 2 O (3×5 mL). The organic phase were combined, washed with sat. brine, dried over Na 2 SO 4 and concentrated under reduced pressure. The crude residue was purified by flash column chromatography on silica gel to provide compound 10 (152 mg, 93% for 2 steps) as colorless oil.
[α] The residue was chromatographed to afford the desired monotosylate (568 mg, 93%).
To a solution of the above product (120 mg, 0.223 mmol) in dry THF (4 mL) was added DBU(0.50 mL, 0.45 mmol) at ambient temperature. The solution was stirred for 12 hr before concentrated under reduced pressure. The crude residue was purified by flash column chromatography on silica gel to provide compound 12 (80 mg, 98%) as colorless oil.
[α] and concentrated under reduced pressure. The crude residue was purified by flash column chromatography on silica gel to provide alcohol 13 (40 mg, 84%) as white solid.
[α] 
